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<120> Arginina Repressor Deficient Stain of Coryneform Bacterium and 
Method for Producing L-Arginine 
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<130> 0P1018 

<140> 
<141> 2001-04- 

<150> JP2000-129167 
<151> 2000-04-28 



p 



<160> 22 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for 
amplifying kanamycin resistant gene of 
Streptococcus faecal is 



<400> 1 

cccgttaact gcttgaaacc caggacaata ac 



32 



33 



<2^0> 2 
<2l\> 30 
<212\dNA 

<213> \rtif icial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying kanamyc in resistant gene of 
Streptococcus faecal is 



<400> 2 
cccgttaaca tgtac 



ittcag aaaagattag 



30 



m 
w 
in 
w 



ill 



1 : 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequfc 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying Escherichia coli cloning vector pHSG399 

<400> 3 

gatatctacg tgccgatcaa cgtctc 



26 



<210> 4 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :\ri me r for 

amplifying Escherichia coli cloning Vector pHSG399 



<400> 4 

aggccttttt ttaaggcagt tattg 



25 



<210> 5 
<211> 4447 
<212> DNA 

<213> Brevibacterium lactofermentum 



<&0> 
<22\> CDS 

<222A(1318)..(2598) 



<400> 5 \ 

aagcttgtcV acgtctgatg ctttgaatcg gacggacttg ccgatcttgt atgcggtgat 60 

ttttccctcg\ttgcccact ttttaatggt ggccggggtg agagctacgc gggcggcgac 120 

ctgctgcgct g\gatccaat attcggggtc gttcactggt tcccctttct gatttctggc 180 

atagaagaac ccacgtgaac tgtgtggttc cgggggttgc tgatttttgc gagacttctc 240 

gcgcaattcc ctagcttagg tgaaaacacc atgaaacact agggaaacac ccatgaaaca 300 

cccattaggg cagtaVggcg gcttcttcgt ctagggcttg catttgggcg gtgatctggt 360 

ctttagcgtg tgaaagtsgtg tcgtaggtgg cgtgctcaat gcactcgaac gtcacgtcat 420 

ttaccgggtc acggtgggca aagagaacta gtgggttaga cattgttttc ctcgttgtcg 480 

gtggtggtga gcttttctak ccgctcggta aacgcggcga tcatgaactc ttggaggttt 540 

tcaccgttct gcatgcctgcVcgcttcatg tcctcacgta gtgccaaagg aacgcgtgcg 600 

gtgaccacga cgggcttagc cVttgcctgc gcttctagtg cttcgatggt ggcttgtgcc 660 

tgcgcttgct gcgcctgtag tgoctgttga gcttcttgta gttgctgttc tagctgtgcc 720 

ttggttgcca tgctttaaga ctcmgtagc tttcctgcga tatgtcatgc gcatgcgtag 780 

caaacattgt cctgcaactc attcatoatg tgcagtgctc ctgttactag tcgtacatac 840 

tcatatttac ctagtctgca tgcagtgfcat gcacatgcag tcatgtcgtg ctaatgtgta 900 

aaacatgtac atgcagattg ctgggggtgc agggggcgga gccaccctgt ccatgcgggg 960 

tgtggggctt gccccgccgg tacagacagt\gagcaccggg gcacctagtc gcggataccc 1020 

cccctaggta tcggacacgt aaccctccca rgtcgatgca aatctttaac attgagtacg 1080 

ggtaagctgg cacgcatagc caagctaggc gg\caccaaa caccactaaa aattaatagt 1140 

ccctagacaa gacaaacccc cgtgcgagct accaactcat atgcacgggg gccacataac 1200 

ccgaaggggt ttcaattgac aaccatagca ctagc\aaga caacgggcac aacacccgca 1260 

caaactcgca ctgcgcaacc ccgcacaaca tcgggtctag gtaacactga aatagaa 1317 

gtg aac acc tct aag gaa ccg cag gtc aat gag ggt tct aag gtc act 1365 
Val Asn Thr Ser Lys Glu Pro Gin Val Asn Glu\Gly Ser Lys Val Thr 

1 5 10 \ 15 

cgc get agg gcg tgg cgt agg caa aac gtc atg tac\aag ate acc aat 1413 

Arg Ala Arg Ala Trp Arg Arg Gin Asn Val Met Tyr Vs He Thr Asn 

20 25 \ 30 

agt aag get ctg gcg ggg tgc cat agg tgg cgc agg gac\aa get gtt 1461 

Ser Lys Ala Leu Ala Gly Cys His Arg Trp Arg Arg Asp G>u Ala Val 

35 40 45 \ 

gcg gtg tec tgg teg tct aac ggt get teg cag ttt gag ggt ctg caa 1509 

Ala Val Ser Trp Ser Ser Asn Gly Ala Ser Gin Phe Glu Gly Le\ Gin 

50 55 60 \ 

aac tct cac tct cgc tgg ggg tea cct ctg get gaa ttg gaa gtc aW 1557 



35 



sn Ser His Ser Arg 



P 

co 

hi 

■sir 

in 

UJ 
CO 



13 

Q 



6J 
ggc 
Gly 

gcg ggt 
Ala Gly 

tea cag 
Ser Gin 

teg atg 
Ser Met 
130 
gtg gag 
Val Glu 
145 

ggt tgg 
Gly Trp 

tct gac 
Ser Asp 

tct get 
Ser Ala 

ggg gtc 
Gly Val 
210 
atg gca 
Met Ala 
225 

get act 
Ala Thr 

gat atg 
Asp Met 

ttg gtg 
Leu Val 



cgc cgc att 
Arg Arg He 
85 

x gcg etc 
Gly^Ala Leu 
^00 

tea ttt gcg 
Ser Phe\Ala 
115 

gtg aaa 
Val Lys Thr 

cac ace tat 
His Thr Tyr 

cac ttg cac 
His Leu His 
165 

gat gaa etc 
Asp Glu Leu 
180 

ggt gtg gtt 
Gly Val Val 
195 

aaa ctt gat 
Lys Leu Asp 

acc tac etc 
Thr Tyr Leu 

aaa acc gcg 
Lys Thr Ala 
245 

ttg gee gat 
Leu Ala Asp 

260 
get egg tgg 
Ala Arg Trp 
275 



Trp Gly Ser Pro 
70 

gag ctg get att 
Glu Leu Ala He 



atg atg 
Met Met 

cag gtt 
Gin Val 

tct cag 
ier Gin 
135 
ag\ gac 
Ser \sp 
150 
cgc aac 1 
Arg Asn 

aag gcg 
Lys Ala 

aag gee 
Lys Ala 

cag gtg 
Gin Val 
215 
get aag 
Ala Lys 
230 

tct aag 
Ser Lys 



ttt gtg 
Phe Val 
105 
gaa gcg 
Glu Ala 
120 

tgg aag 
Trp Lys 

tat gag 
Tyr Glu 

ctg 
>t Leu 

ttt 
Phe G] 
18! 

ggt atg 
Gly Met 
200 

tct acc 
Ser Thr 

ggc atg 
Gly Met 

ggg teg 
Gly Ser 



caa age gac gee 
Gin Ser Asp Ala 
265 

cgt gag tat gag 
Arg Glu Tyr Glu 
280 



Leu Ala 
75 

get act 
Ala Thr 

90 
ggc act 
Gly Thr 

ggt att 
Gly He 

aaa gaa 
Lys Glu 

gtc aca 
Val Thr 
155 
ttg ttc 
Leu Phe 
170 

gat tec 
Asp Ser 

gcg 
Ala 

tgg 
Trp Gly^ 

tct cag 
Ser Gin 
235 
tac acg 
Tyr Thr 
250 

ggc gag 
Gly Glu 

gtt ggt 
Val Gly 



Glu Leu 

aag aat 
Lys Asn 

gtt cga 
Val Arg 

aag act 
Lys Thr 
125 
cgt gca 
Arg Ala 
140 

gac tct 
Asp Ser 

ttg gat 
Leu Asp 

atg ttt 
Met Phe 

cca ctg 
Pro Leu 
205 
gga gac 
^Gly Asp 

ga^ ctg 
Glu \eu 

ccg ttt 
Pro Phe 

gat atg 
Asp Met 

tct aaa 
Ser Lys 
285 



Glu Val Met 
80 

cac ttg gcg 
His Leu Ala 
95 

cac aac cgc 
His Asn Arg 
110 

gcg tac tct 
Ala Tyr Ser 

egg tac ggg 
Arg Tyr Gly 

tgg gcg aac 
Trp Ala Asn 
160 

cgt cca ctg 
Arg Pro Leu 
175 

tec cgc tgg 
Ser Arg Trp 
190 

cgt gag cac 
Arg Glu His 

get gcg aaa 
Ala Ala Lys 

act ggc tec 
Thr Gly Ser 
240 

v cag atg ttg 
Met Leu 
255 
gac get gtt 
Asp a\ Val 
270 
aac ctg c&± 
Asn Leu Arg\ 



1605 



1653 



1701 



1749 



1797 



1845 



1893 



1941 



1989 



2037 



2085 



2133 



2181 
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w 
CO 

w 

iii 

m 

S 

P 

□ 



:g tec tgg tea cgt ggg get aag cgt get ttg 
Sek Ser Trp Ser Arg Gly Ala Lys Arg Ala Leu 

290 295 
gac get gat gta cgt cgt gaa atg gaa gaa gaa 
Asp Ala\Asp Val Arg Arg Glu Met Glu Glu Glu 
305 \ 310 315 

ggt ctg ga\ gca ccg gaa egg gtc gaa tea ace 
Gly Leu Glu\la Pro Glu Arg Val Glu Ser Thr 

325 330 
ttg gtg aag cccXgat gat tgg aaa ctg att cag 
Leu Val Lys Pro Asp Asp Trp Lys Leu He Gin 

340 \ 345 
agg cag tac gtt cta\gat tgc gtg gat aag get 
Arg Gin Tyr Val Leu Asp Cys Val Asp Lys Ala 

355 \ 360 

gcg caa cgt gtc get aat \gag gtg ctg gca agt 
Ala Gin Arg Val Ala Asn (ku Val Leu Ala Ser 

370 , 371 

ace ccg tgc atg ate gtt atg &at gat gtg gac 
Thr Pro Cys Met He Val Met Ask Asp Val Asp 
385 390 \ 395 

cct act cat ggg gac get act aag cgt gat ctg 
Pro Thr His Gly Asp Ala Thr Lys ArgN^sp Leu 
405 

gcg ggt aat gag cag act att ctt cgc acc\cac 
Ala Gly Asn Glu Gin Thr He Leu Arg Thr Hts 

420 425 
ttcgatattt tgtgcgatga atttatggtc aatgtcgcgg 
tgttgttgac aatggctgat ttcatcagga atggaactgt 
tcctaatcaa agctggggac aatgggttgc cccgttgatc 
gggcttcact gtatctgggg gtggcatcgt gaatagattg 
gcacaccata gtgggcatga gtaataccta cgcgcgcgtg 
tttgccgtgc tgeggggcat aegttagege ataegctttt 
ttgttgtttc gtgttggttt cctttctgtt ggcggggcaa 
ttgttgacgt taacgggggt agtttttatt cccctagtgg 
gaaagacctg tttcagccag ttegggtcat gttcgtcggt 
cagttttcga gttcactggg atttttggtg catcgaacaa 
ctaggtctac tttttgcttt atgeegtaca agccccgtgg 
aggeggctte ccagtcctgt tttgtgaagg actggcttag 
agtactgett gtttgtgtaa gcgccgttgg tgctcattga 
gagttegget agtagtgcgg cgtatggtgc tgctttttgc 



ggc att gat tac ata 2229 

Gly He Asp Tyr He 

300 

ctg tac aag etc gee 2277 
Leu Tyr Lys Leu Ala 
320 

cgc gtt get gtt get 2325 
Arg Val Ala Val Ala 
335 

tct gat ttc gcg gtt 2373 
Ser Asp Phe Ala Val 
350 

aag gac gtg gee get 2421 
Lys Asp Val Ala Ala 
365 

ctg ggt gtg gat tec 2469 

Leu Gly Val Asp Ser 

380 

ttg gac gcg gtt ctg 2517 
Leu Asp Ala Val Leu 
400 

aat gcg gcg gtg ttc 2565 
Asn Ala Ala Val Phe 
415 

taaaagegge ataaaccccg 2618 



;gcaaacta 
ca\gctgtta 
tgatMagtt 
cacace 
ggctagg^ct 
ttctgtgaa 
cttaacgcct 
tttttcagta 
atggccacgt 
gatgtaggac 
gtattcagcg 
ttctaggtct 
tgattccttt 
tegtgatage 



tgatgggtct 2678 
tgtgcctggc 2738 
cggattggcg 2798 
tgggcagtgt 2858 
taacgcgcgt 2918 
cctttttgtg 2978 
^cgggggtgg 3038 
cgacaatcga 3098 
gca\agcgac 3158 
aatg&gttt 3218 
attgatWa 3278 
gtgtctggst 3338 
gaagtgtttk 3398 
tcgccttggc \3458 
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tatgaggtcg 
gtatgtggcc 
tgogatgcgg 
ttgrgtatgc 
gttcgtccgc 
cgttgaYttg 
cgtgccaT^t 
tggtggctf 
gtttgttggc' 
gggagaggtc 
agaggtagtg 
ggcctggttg 
tgaagtgaat 
agtttggtgc 
cggggagaat 
gggcatggga 
ggcttctagg 



gctaggtagg 
tgtgcgctgc 
tggcggttag 
ctggcgtgat 
gaactgcttg 
cagggcggtg 
gcggttgtgg 
ttttttcagt 
v ttcggctagt 
ttttcacg 
ggVttctggg 
gttgggttcg 
taggcgttgg 
ttctccWca 
gttctttreg 
aagccccggc 
ctgcgtctcg 



tttccggggt 
gctggtggtg 
gcatgttggt 
gcttctttga 
tggtactcgt 
agttcgtcca 
acgcggggtt 
gctcgggctt 
ttttgcttct 
atgcgtcgaa 
atttcggcga 
ctggggaggt 
tagccgtatt 
atgagtcgtg 
gtcatggctt 
aaccctttgg 
ggtgtggc 



gcctaggttg 
catacagtcg 
gtgcttcttc 
gctgttggag 
atttctcttg 
cgcgtcgttt 
caaggttgcg 
cccgttcctc 
ccgctttgat 
tgtggtcgtt 
gttggtcgag 
cgatgtatcc 
cctggttggg 
cgtgttcgta 
ctctttctgt 
gtcaaccggg 



cgtaggtcta 
ttaagctggg 
caagtactca 
ttccgcttgg 
ttcctgggcg 
tgctgcgttg 
cacggctgct 
gtccaacgag 
gagttggtca 
gtgggtgctg 
gttggtgtag 
ggttgagtct 
gaggtacgac 
gttcggtact 
tgctctgtaa 
gctagatagt 



gcaaatcccg 3518 
cttttacgtc 3578 
cgggcgggtt 3638 
agtgcgggta 3698 
atagcatttg 3758 
gtcatggtgg 3818 
tcggctaggt 3878 
agcacctttg 3938 
acttcgtgtt 3998 
agttggtgtg 4058 
tgcgggttgc 4118 
ccggcgtggt 4178 
agaatgagga 4238 
gggtcgtgct 4298 
gtccgtatgt 4358 
cgcttagaat 4418 
4447 



<210> 6 
<211> 427 
<212> PRT 
<213> Brevibacterium lactofermthjtum 



<400> 6 
Val Asn Thr 
1 

Arg Ala Arg 

Ser Lys Ala 
35 

Ala Val Ser 
50 

Asn Ser His 
65 

Gly Glu Arg 

Ala Gly Gly 

.Ser Gin Ser 
115 

Ser Met Val 



Ser Lys Glu 
5 

Ala Trp Arg 
20 

Leu Ala Gly 



Pro Gin 
Arg Gin 



Cys His 
40 

Trp Ser Ser Asn Gly 
55 
Gly Ser 



Ser Arg Trp 
70 

Arg lie Glu 
85 

Ala Leu Met 
100 

Phe Ala Gin 
Lys Thr Ser 



Leu Ala 

Met Phe 

Val Glu 
120 
Gin Trp 



Val\sn Glu Gly 

Asn Val\Met Tyr 
25 

Arg Trp Ark Arg 

Ala Ser Gin Phe 
6( 

Pro Leu Ala Glu 
75 

He Ala Thr Lys 
90 

Val Gly Thr Val 
105 

Ala Gly He Lys 
Lys Lys Glu Arg 



Ser Lys Val Thr 
15 

Lys He Thr Asn 
30 

Asp Glu Ala Val 
45 

Glu Gly Leu Gin 

L eu Glu Val Met 
80 

AsnNtfis Leu Ala 
95 

Arg Hi^yVsn Arg 
110 

Thr Ala Ty\Ser 
125 

Ala Arg Tyr Gft 
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130 135 
V\\ Glu His Thr Tyr Ser Asp Tyr Glu Val Thr 

150 155 
GlyXfrp His Leu His Arg Asn Met Leu Leu Phe 

165 170 
Ser Asp\Asp Glu Leu Lys Ala Phe Glu Asp Ser 

180 185 
Ser Ala G\y Val Val Lys Ala Gly Met Asp Ala 

195V 200 
Gly Val Lys\eu Asp Gin Val Ser Thr Trp Gly 

210 \ 215 
Met Ala Thr Ty\ Leu Ala Lys Gly Met Ser Gin 
225 \ 230 235 

Ala Thr Lys Thr Ak Ser Lys Gly Ser Tyr Thr 

245\ 250 
Asp Met Leu Ala Asp GJn Ser Asp Ala Gly Glu 

260 \ 265 
Leu Val Ala Arg Trp ArgNrlu Tyr Glu Val Gly 

275 \ 280 

Ser Ser Trp Ser Arg Gly Ala\Lys Arg Ala Leu 

290 295 
Asp Ala Asp Val Arg Arg Glu Mek Glu Glu Glu 
305 310 V 315 

Gly Leu Glu Ala Pro Glu Arg Val GNi Ser Thr 

325 \330 
Leu Val Lys Pro Asp Asp Trp Lys Leu I^e Gin 

340 345 
Arg Gin Tyr Val Leu Asp Cys Val Asp Lys \la 

355 360 
Ala Gin Arg Val Ala Asn Glu Val Leu Ala Ser^ 

370 375 
Thr Pro Cys Met He Val Met Asp Asp Val Asp 
385 390 395 

Pro Thr His Gly Asp Ala Thr Lys Arg Asp Leu 

405 410 
Ala Gly Asn Glu Gin Thr lie Leu Arg Thr His 
420 425 



140 

Asp Ser Trp Ala Asn 
160 

Leu Asp Arg Pro Leu 
175 

Met Phe Ser Arg Trp 
190 ' 

Pro Leu Arg Glu His 
205 

Gly Asp Ala Ala Lys 
220 

Glu Leu Thr Gly Ser 
240 

Pro Phe Gin Met Leu 
255 

Asp Met Asp Ala Val 
270 

Ser Lys Asn Leu Arg 
285 

Gly lie Asp Tyr He 
300 

Leu Tyr Lys Leu Ala 
320 

Arg Val Ala Val Ala 
335 

Ser Asp Phe Ala Val 
350 

Lys Asp Val Ala Ala 
365 

eu Gly Val Asp Ser 

10 

Leu\Asp Ala Val Leu 
400 

Asn AlKAla Val Phe 
415 



<210> 7 
<211> 4447 
<212> DNA 
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.<213> Brevi bacterium lactofermentum 

<Z%0> 
<22lS CDS 

<222>\l318)..(2598) 



Kit 

fii 

UJ 

us 

m 

O 



<400> 7 

aagcttgtctVcgtctgatg ctttgaatcg gacggacttg 
ttttccctcg t\tgcccact ttttaatggt ggccggggtg 
ctgctgcgct gtg&tccaat attcggggtc gttcactggt 
atagaagaac ccccgigaac tgtgtggttc cgggggttgc 
gcgcaattcc ctagct\agg tgaaaacacc atgaaacact 
cccattaggg cagtagggcg gcttcttcgt ctagggcttg 
ctttagcgtg tgaaagtgtX tcgtaggtgg cgtgctcaat 
ttaccgggtc acggtgggca aagagaacta gtgggttaga 
gtggtggtga gcttttctag ccgctcggta aacgcggcga 
tcaccgttct gcatgcctgc gcgcttcatg tcctcacgta 
gtgaccacga cgggcttagc ctttg6ctgc gcttctagtg 
tgcgcttgct gcgcctgtag tgcctgtVga gcttcttgta 
ttggttgcca tgctttaaga ctctagtagt tttcctgcga 
caaacattgt cctgcaactc attcattatgxtgcagtgctc 
tcatatttac ctagtctgca tgcagtgcat g\acatgcag 
aaacatgtac atgcagattg ctgggggtgc agggggcgga 
tgtggggctt gccccgccgg tacagacagt gagc&ccggg 
cccctaggta tcggacacgt aaccctccca tgtcgateca 
ggtaagctgg cacgcatagc caagctaggc ggccaccaaa 
tcctagacaa gacaaacccc cgtgcgagct accaactcal 
ccgaaggggt ttcaattgac aaccatagca ctagctaaga 
caaactcgca ctgcgcaacc ccgcacaaca tcgggtctag 
gtg aac acc tct aag gaa ccg cag gtc aat gag 
Val Asn Thr Ser Lys Glu Pro Gin Val Asn Glu 

1 5 10 

cgc get agg gcg tgg cgt agg caa aac gtc atg 
Arg Ala Arg Ala Trp Arg Arg Gin Asn Val Met 

20 25 
agt aag get ctg gcg ggg tgc cat agg tgg cgc 
Ser Lys Ala Leu Ala Gly Cys His Arg Trp- Arg 

35 40 
gcg gtg tec tgg teg tct aac ggt get teg cag 
Ala Val Ser Trp Ser Ser Asn Gly Ala Ser Gin 
50 55 



ccgatcttgt atgcggtgat 60 
agagctaege gggeggegae 120 
tcccctttct gatttctggc 180 
tgatttttgc gagacttctc 240 
agggaaacac ccatgaaaca 300 
catttgggcg gtgatctggt 360 
gcactcgaac gtcaegtcat 420 
cattgttttc ctcgttgtcg 480 
tcatgaactc ttggaggttt 540 
gtgecaaagg aacgcgtgcg 600 
cttcgatggt ggcttgtgcc 660 
gttgctgttc tagctgtgcc 720 
tatgtcatgc geatgegtag 780 
ctgttactag tegtacatae 840 
tcatgtcgtg ctaatgtgta 900 
gccaccctgt ecatgegggg 960 
gcacctagtc gcggataccc 1020 
aatctttaac attgagtacg 1080 
caccactaaa aattaatagt 1140 
atgcacgggg gccacataac 1200 
aacgggcac aacatccgca 1260 
gtsaacactga aatagaa 1317 
ggrvtct aag gtc act 1365 
Gly aer Lys Val Thr 
15 

tac aag Xtc acc aat 1413 
Tyr Lys ins Thr Asn 
30 

agg gac gaa get gtt 1461 
Arg Asp Glu Ala\al 
45 

ttt gag ggt ctg caa\ 1509 
Phe Glu Gly Leu Gin 
60 



40 



UJ 



CO 



■CI 



aa>e tct 
Asn\Ser 

65 
ggc gas 
Gly Glu 

gcg ggt 
Ala Gly 

tea cag 
Ser Gin 

teg atg 
Ser Met 
130 
gtg gag 
Val Glu 
145 

ggt tgg 
Gly Trp 

tct gac 
Ser Asp 

tct get 
Ser Ala 

ggg gtc 
Gly Val 
210 
atg gca 
Met Ala 
225 

get act 
Ala Thr 

gat atg 
Asp Met 

ttg gtg 
Leu Val 



cac tct 
His Ser 

cgc cgc 
rg Arg 

ggc 'gcg 
Gly A 

100 1 
tea ttt 
Ser Phe 
115 

gtg aaa 
Val Lys 

cac acc 
His Thr 

cac ttg 
His Leu 

gat gaa 
Asp Glu 
180 
ggt gtg 
Gly Val 
195 

aaa ctt 
Lys Leu 

acc tac 
Thr Tyr 

aaa ac c 
Lys Thr 

ttg gee 
Leu Ala 
260 
get egg 
Ala Arg 



cgc tgg 
Arg Trp 
70 

att gag 
He Glu 
85 

etc atg 
Leu Met 

& cag 
AllGln 

aca tc* 
Thr Ser 

tat agt 
Tyr Ser 
150 
cac cgc 
His Arg 
165 

etc aag 
Leu Lys 

gtt aag 
Val Lys 

gat cag 
Asp Gin 

etc get 
Leu Ala 
230 
gcg tct 
Ala Ser 
245 

gat caa 
Asp Gin 

tgg cgt 
Trp Arg 



ggg tea 
Gly Ser 

ctg get 
Leu Ala 

atg ttt 
Met Phe 

gtt gaa 
Val Glu 
120 
cag tgg 
fin Trp 

gacVtat 
Asp Tyr 

aac atg 
Asn Met 

gca ttt 
Ala Phe 

gee ggt 
Ala Gly 
200 
gtg tct 
Val Ser 
215 

aag ggc 
Lys Gly 

aaa ggg 
Lys Gly 

age gac 
Ser Asp 

gag tat 
Glu Tyr 



tct ctg 
Ser Leu 

att get 
Me Ala 
90 

gtg ggc 
Val Gly 
105 

gcg ggt 
Ala Gly 

aag aaa 
Lys Lys 

gag gtc 
Glu Val 

tfg ttg 
Le\ Leu 
JO 

gag 
Glu Asp 
185 

atg gac 
Met Asp 

acc tgg 
Thr Trp 

atg tct 
Met Ser 

teg tac 
Ser Tyr 
250 
gee ggc 
Ala Gly 
265 

gag gtt 
Glu Val 



get gaa 
Ala Glu 
75 

act aag 
Thr Lys 

act gtt 
Thr Val 

att aag 
He Lys 

gaa cgt 
Glu Arg 
140 
aca gac 
Thr Asp 
155 

ttc ttg 
Phe Leu 

tec atg 
!er Met 

gcgNcca 
Ala Pk) 

ggt gga 
Gly Gly 
220 
cag gaa 
Gin Glu 
235 

acg ccg 
Thr Pro 

gag gat 
Glu Asp 

ggt tct 
Gly Ser 



ttg gaa 
Leu Glu 

aat cac 
Asn His 

cga cac 
Arg His 
110 
act gcg 
Thr Ala 
125 

gca egg 
Ala Arg 

tct tgg 
Ser Trp 

gat cgt 
Asp Arg 

ttt tec 
Phe Ser 
190 
ctg cgt 
Leu Arg 
205 

c get 
AsK Ala 

ctg acl 
Leu Thr 

ttt cag 
Phe Gin 

atg gac 
Met Asp 
270 
aaa aac 
Lys Asn 



gtc atg 
Val Met 
80 

ttg gcg 
Leu Ala 
95 

aac cgc 
Asn Arg 

tac tct 
Tyr Ser 

tac ggg 
Tyr Gly 

gcg aac 
Ala Asn 
160 
cca ctg 
Pro Leu 
175 

cgc tgg 
Arg Trp 

gag cac 
Glu His 

gcg aaa 
Ala Lys 

ggc tec 
ly Ser 
240 
atg\ttg 
Met 
255 
get gtt 
Ala Val 

ctg cgt 
Leu Arg 



1557 



1605 



1653 



1701 



1749 



1797 



1845 



1893 



1941 



1989 



2037 



2085 
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275 280 
tck tct tgg tea cgt ggg get aag cgt get ttg 
Server Trp Ser Arg Gly Ala Lys Arg Ala Leu 

2^0 295 
gac gctVat gta cgt cgt gaa atg gaa gaa gaa 
Asp Ala Asp Val Arg Arg Glu Met Glu Glu Glu 
305 \ 310 315 

ggt ctg gaaVca ccg gaa egg gtc gaa tea acc 
Gly Leu Glu A\a Pro Glu Arg Val Glu Ser Thr 

325 330 
ttg gtg aag ccc gat gat tgg aaa ctg att cag 
Leu Val Lys Pro Asfc Asp Trp Lys Leu lie Gin 

340 \ 345 
agg cag tac gtt eta gat tgc gtg gat aag get 
Arg Gin Tyr Val Leu As\ Cys Val Asp Lys Ala 

355 \ 360 

gcg caa cgt gtc get aat gag gtg ctg gca agt 
Ala Gin Arg Val Ala Asn Gl\val Leu Ala Ser 

370 375 
acc ccg tgc atg ate gtt atg ga\ gat gtg gac 
Thr Pro Cys Met He Val Met Asp\Asp Val Asp 
385 390 \ 395 

cct act cat ggg gac get act aag cg\ gat ctg 
Pro Thr His Gly Asp Ala Thr Lys ArgVsp Leu 

405 41 
gcg ggt aat gag cag act att ctt cgc acc\cac 
Ala Gly Asn Glu Gin Thr He Leu Arg Thr kjs 

420 425 
ttcgatattt tgtgcgatga atttatggtc aatgtcgcgg 
tgttgttgac aatggctgat ttcatcagga atggaactgt 
tcctaatcaa agctggggac aatgggttgc cccgttgatc 
gggcttcact gtatctgggg gtggcatcgt gaatagattg 
gcacaccata gtgggcatga gtaataccta cgcgcgcgtg 
tttgccgtgc tgeggggcat aegttagege ataegctttt 
ttgttgtttc gtgttggttt cctttctgtt ggcggggcaa 
ttgttgacgt taacgggggt agtttttatt cccctagtgg 
gaaagacctg tttcagccag ttegggtcat gttcgtcggt 
cagttttcga gttcactggg atttttggtg catcaaacaa 
ctaggtctac tttttgcttt atgeegtaca agccccgtgg 
aggeggctte ccagtcctgt tttgtgaagg actggcttag 
agtactgett gtttgtgtaa gcgccgttgg tgctcattga 



285 

ggc att gat tac ata 2229 
Gly He Asp Tyr He 
300 

ctg tac aag etc gee 2277 
Leu Tyr Lys Leu Ala 
320 

cgc gtt get gtt get 2325 
Arg Val Ala Val Ala 
335 

tct gat ttc gcg gtt 2373 
Ser Asp Phe Ala Val 
350 

aag gac gtg gee get 2421 
Lys Asp Val Ala Ala 
365 

ctg ggt gtg gat tec 2469 
Leu Gly Val Asp Ser 
380 

ttg gac gcg gtt ctg 2517 
Leu Asp Ala Val Leu 
400 

aat gcg gcg gtg ttc 2565 
Asn Ala Ala Val Phe 
415 

taaaagegge ataaaccccg 2618 



;ggcaaacta 
ca±gctgtta 
tgatctagtt 
caca6cgtag 
ggctag&gct 
ttctgtga&a 
cttaacgcc 
tttttcagta 
atggccacgt 
gatgtaggac 
gtattcagcg 
ttctaggtct 
tgattccttt 



tgatgggtct 2678 
tgtgcctggc 2738 
cggattggcg 2798 
tgggcagtgt 2858 
taacgcgcgt 2918 
cctttttgtg 2978 
t gcgggggtgg 3038 
^acaatcga 3098 
gca±agcgac 3158 
aatg^ggttt 3218 
attgattcca 3278 
gtgtctgVt 3338 
gaagtgtttk3398 



g\gttcggct 

tatgaggtcg 

gtat&tggcc 

tgcgatgcgg 

ttgtgtatkc 

gttcgtccgc 

cgttgaattg 

cgtgccattt 

tggtggctgc 

gtttgttggc 

gggagaggtc 

agaggtagtg 

ggcctggttg 

tgaagtgaat 

agtttggtgc 

cggggagaat 

gggcatggga 

ggcttctagg 



agtagtgcgg 
gctaggtagg 
tgtgcgctgc 
tggcggttag 
ctggcgtgat 
gaactgcttg 
.gggcggtg 
gcVgttgtgg 
tttratcagt 
ttcggctagt 
gttttto&cg 
gggttctggg 
gttgggttc) 
taggcgttgg 1 
ttctcctgca 
gttcttttgg 
aagccccggc 
ctgcgtctcg 



cgtatggtgc 
tttccggggt 
gctggtggtg 
gcatgttggt 
gcttctttga 
tggtactcgt 
agttcgtcca 
acgcggggtt 
gctcgggctt 
ttttgcttct 
atgcgtcgaa 
atttcggcga 
ctggggaggt 
iagccgtatt 
atgagtcgtg 
gtWggctt 
aaccctttgg 
gggtg\ggc 



tgctttttgc 
gcctaggttg 
catacagtcg 
gtgcttcttc 
gctgttggag 
atttctcttg 
cgcgtcgttt 
caaggttgcg 
cccgttcctc 
ccgctttgat 
tgtggtcgtt 
gttggtcgag 
cgatgtatcc 
cctggttggg 
cgtgttcgta 
ctctttctgt 
gtcaaccggg 



tcgtgatagc 
cgtaggtcta 
ttaagctggg 
caagtactca 
ttccgcttgg 
ttcctgggcg 
tgctgcgttg 
cacggctgct 
gtccaacgag 
gagttggtca 
gtgggtgctg 
gttggtgtag 
ggttgagtct 
gaggtacgac 
gttcggtact 
tgctctgtaa 
gctagatagt 



tcgccttggc 3458 
gcaaatcccg 3518 
cttttacgtc 3578 
cgggcgggtt 3638 
agtgcgggta 3698 
atagcatttg 3758 
gtcatggtgg 3818 
tcggctaggt 3878 
agcacctttg 3938 
acttcgtgtt 3998 
agttggtgtg 4058 
tgcgggttgc 4118 
ccggcgtggt 4178 
agaatgagga 4238 
gggtcgtgct 4298 
gtccgtatgt 4358 
cgcttagaat 4418 
4447 



<210> 8 
<211> 427 
<212> PRT 
<213> Brevibacterium lactofermenti 



<400> 8 

Val Asn Thr Ser 
1 

Arg Ala 



Ser Lys 

Ala Val 
50 

Asn Ser 
65 
Gly Glu 

Ala Gly 

Ser Gin 



Arg Ala 
20 

Ala Leu 
35 

Ser Trp 

His Ser 

Arg Arg 

Gly Ala 
100 
Ser Phe 
115 



Lys Glu 
5 

Trp Arg 

Ala Gly 

Ser Ser 

Arg Trp 
70 

lie Glu 
85 

Leu Met 



Pro Gin Val 

Arg Gin Asn 
25 

Cys His Arg 
40 

Asn Gly Ala 
55 

Gly Ser Ser 
Leu Ala He 



Asnvlu 
10 

Val Met\ 

Trp Arg 

Ser Gin 

Leu Ala 
75 

Ala Thr 
90 
Gly Thr 



Met Phe Val 
105 

Ala Gin Val Glu Ala Gly He 
120 



Gly Ser Lys 

Tyr Lys He 
30 

Ar^yAsp Glu 
5 

Phe GliK,Gly 
60 

Glu Leu Glu' 

Lys Asn His 

Val Arg His 
110 

Lys Thr Ala 
125 



Val Thr 
15 

Thr Asn 

Ala Val 

Leu Gin 

,Val Met 
80 

Leu^la 
95 
Asn Arg 

Tyr Ser 



Ser Asp 
Ser Ala 



Val Lys Thr 

His Thr Tyr 

,s Leu His 
165 

Asp IS^lu Leu 
1! 

Gly Val\Val 
195 

Lys Leu As] 



Gly Val 
210 

Met Ala Thr Tyr Leu 
225 

Ala Thr 



Asp Met 
Leu Val 



Lys Thr Ala 
245 

Leu Ala Asp 

260 
Ala Arg Trp 
275 

Trp Ser Arg 



Ser Ser 
290 

Asp Ala Asp Val Arg 
305 

Gly Leu 



Glu Ala Pro 
325 

Lys Pro Asp 

340 
Tyr Val Leu 
355 

Arg Val Ala 
Cys Met He 



Leu Val 

Arg Gin 

Ala Gin 
370 
Thr Pro 
385 

Pro Thr His Gly Asp 
405 

Ala Gly Asn Glu Gin 
420 



Ser Gin Trp Lys Lys Glu Arg Ala Arg Tyr Gly 

135 140 
Ser Asp Tyr Glu Val Thr Asp Ser Trp Ala Asn 
150 155 160 

Arg Asn Met Leu Leu Phe Leu Asp Arg Pro Leu 

170 175 
Lys Ala Phe Glu Asp Ser Met Phe Ser Arg Trp 

185 190 
Lys Ala Gly Met Asp Ala Pro Leu Arg Glu His 

200 205 
Gin Val Ser Thr Trp Gly Gly Asp Ala Ala Lys 

215 220 
A\a Lys Gly Met Ser Gin Glu Leu Thr Gly Ser 
230v 235 240 

Ser\ys Gly Ser Tyr Thr Pro Phe Gin Met Leu 

250 255 
Gin SerVAsp Ala Gly Glu Asp Met Asp Ala Val 

265 270 
Arg Glu TyrXGlu Val Gly Ser Lys Asn Leu Arg 

280 \ 285 
Gly Ala Lys Ark Ala Leu Gly He Asp Tyr He 

295 \ 300 

Arg Glu Met Glu G>u Glu Leu Tyr Lys Leu Ala 
310 N315 320 

Glu Arg Val Glu Ser "iV Arg Val Ala Val Ala 

330 \ 335 
Asp Trp Lys Leu He Gin Ser Asp Phe Ala Val 

345 \ 350 

Asp Cys Val Asp Lys Ala Lys Asp Val Ala Ala 

360 36 
Asn Glu Val Leu Ala Ser Leu Gly\al Asp Ser 

375 380 
Val Met Asp Asp Val Asp Leu Asp AlaNVal Leu 
390 395 \ 400 

Ala Thr Lys Arg Asp Leu Asn Ala Ala ValNPhe 

410 415 
Thr He Leu Arg Thr His 
425 



<210> 9 
<211> 30 



44 



<21s2> DNA 

<213X Artificial Sequence 
<220> 

<223> Desbspption of Artificial Sequence: primer for 
introducing mutation to pAM330 



<400> 9 
aaacccgggc 



tacgtctgat gctttgaatc 



30 
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<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequent 
<220> 

<223> Description of Artificial Sequence: primer for 
introducing mutation to\>AM330 

<400> 10 

tttgatcccc cgttaacgtc aacaacc 
<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



27 



<220> 

<223> Description of Artificial Sequence :primer\f or 
introducing mutation to pAM330 



<400> 11 

ttttcccggg agcttgccac accccgag 



28 



<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for 
introducing mutation to pAM330 




45 



|00> 12 

ggkggtcatc tctggctgaa ttgg 



24 



<210>\13 
<211> 2\ 
<212> DM 

<213> Arti\icial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
introducing^ mutation to pAM330 
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<400> 13 

gaggttttca ccgttctgca\tgcc 

<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
introducing mutation to pAM330 

<400> 14 

aactcaccgc cctgcaattc aac 



24 



23 



<210> 15 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 



<400> 15 

gcctaccgcg gcaaagaagt ggcag 



<210> 16 
<211> 25 



<212> DNA 

<2r3> Artificial Sequence 



<220>\ 

<223> Description of Artificial Sequenceiprimer for PCR 
<400> 16 \ 

gccttgaact aggggcgctt taagt 25 

<210> 17 \ 

<211> 4235 \ 

<212> DNA \ 

<213> Brevibacteri™ flavum 

<220> \ 
<221> CDS \ 
<222> (1852).. (2364) \ 

<400> 17 \ 

aaacccgggt tttcttctgc aactcgggcg ccgaagcaaa cgaggctgct ttcaagattg 60 
cacgcttgac tggtcgttcc cggattctggxctgcagttca tggtttccac ggccgcacca 120 
tgggttccct cgcgctgact ggccagccag aoaagcgtga agcgttcctg ccaatgccaa 180 
gcggtgtgga gttctaccct tacggcgaca ccg^ttactt gcgcaaaatg gtagaaacca 240 
acccaacgga tgtggctgct atcttcctcg agccaatcca gggtgaaacg ggcgttgttc 300 
cagcacctga aggattcctc aaggcagtgc gcgagcVtg cgatgagtac ggcatcttga 360 
tgatcaccga tgaagtccag actggcgttg gccgtaccgg cgatttcttt gcacatcagc 420 
acgatggcgt tgttcccgat gtggtgacca tggccaagggVacttggcggc ggtcttccca 480 
tcggtgcttg tttggccact ggccgtgcag ctgaattgat gaccccaggc aagcacggca 540 
ccactttcgg tggcaaccca gttgcttgtg cagctgccaa ggbagtgctg tctgttgtcg 600 
atgacgcttt ctgcgcagaa gttacccgca agggcgagct gttciiaggta cttcttgcca 660 
aggttgacgg cgttgtagac gtccgtggca ggggcttgat gttgggcgtg gtgctggagc 720 
gcgacgtcgc aaagcaagct gttcttgatg gttttaagca cggcgttatt ttgaatgcac 780 
cggcggacaa cattatccgt ttgaccccgc cgctggtgat caccgacgak gaaatcgcag 840 
acgcagtcaa ggctattgcc gagacaatcg cataaaggac ttaaacttat gacttcacaa 900 
ccacaggttc gccatttcct ggctgatgat gatctcaccc ctgcagagca ggcagaggtt 960 
ttgaccctag ccgcaaagct caaggcagcg ccgttttcgg agcgtccact cgagggacca 1020 
aagtccgttg cagttctttt tgataagact tcaactcgta ctcgcttctc cttcgacgcg 1080 
ggcatcgctc atttgggtgg acatgccatc gtcgtggatt ccggcagctc acagatgggt 1140 
aagggcgaga ccctgcagga caccgcagct gtattgtccc gctacgtgga agcaattgtk 1200 
tggcgcacct acgcacacag caatttccac gccatggcgg agacgtccac tgtgccgctg\260 
gtgaactcct tgtccgatga tctgcaccca tgccagattc tggctgatct gcagaccatc 1j20 



47 
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m 

hi 



jtggaaaacc 
Jggcgatg 
satattt 
gcggal 
gttgccg^g 
ggcatcgab 
gctaacgacg 
gcctccgtga 
gctcagaaag 



ctt ggc tea 
Leu Gly Ser 
5 

act gca cgc 
Thr Ala Arg 
20 

acc age cag 
Thr Ser Gin 
35 

ate acc cag 
He Thr Gin 

aag gtt cgc 
Lys Val Arg 

gat age ate 
Asp Ser He 
85 

cgc atg ctt 
Arg Met Leu 
100 

gcg atg ctg 
Ala Met Leu 
115 

ate gat agg 
He Asp Arg 

gac acc gtt 
Asp Thr Val 



tcagccctga agaaggecca geaggectta agggtaagaa ggctgtgtac 1380 
gcgacaacaa catggccaac tcctacatga ttggctttgc caccgcgggc 1440 
ccatcatcgc tcctgaaggg ttccagcctc gtgeggaatt cgtggagcgc 1500 
gtggccagga aaccggcgcg aaggttgttg tcaccgacag cctcgacgag 1560 
ccgatgttgt catcaccgat acctgggtat ccatgggtat ggaaaacgac 1620 
gcaccacacc tttcgttcct taccaggtca acgatgaggt catggcgaaa 1680 
cgccatctt cctgcactgc cttcctgcct accgcggcaa agaagtggca 1740 
tbgatggacc agegtccaaa gttttcgatg aagcagaaaa ccgcctccac 1800 
cac\gctggt gtggctgctg gccaaccagc cgaggtaaga c atg tct 1857 

Met Ser 
1 

aac tta aat ccc gtg act cgc 1905 
Asn Leu Asn Pro Val Thr Arg 
15 

att ttg gac aaa caa aaa gtc 1953 
He Leu Asp Lys Gin Lys Val 
30 

ctg ctg gat gaa ggc ate gat 2001 
Leu Leu Asp Glu Gly He Asp 
45 50 
etc gat gaa etc ggt gca cgc 2049 
Leu Asp Glu Leu Gly Ala Arg 

65 

tac gcg gtc ggc cca gta 2097 
Tyr \yv Ala Val Gly Pro Val 
80 

ggt ccgNtcg gag aag ctg cgc 2145 
Gly Pro sV Glu Lys Leu Arg 
95 

aca gat cat £cc ggc aac ate 2193 
Thr Asp His Se\Gly Asn lie 
110 

gec cag tac ctg gca agt ttc 2241 
Ala Gin Tyr Leu Ala^Ser Phe 
125 \ 130 

gtt ggc acc ate get gg\gat 2289 
Val Gly Thr He Ala Gly 
140 145 
ccg etc aca ggt aaa gaa cta\ 2337 
Pro Leu Thr Gly Lys Glu Leu 
160 



acc 
Thr Pro 

caa get 
Gin Ala 

gta caa 
Val Gin 

gee acc 
Ala Thr 
55 

ccc gat 
Pro Asp 

70 
gee cgc 
Ala Arg 

gat gaa 
Asp Glu 

cgc acc 
Arg Thr 

gtg ggg 
Val Gly 
135 
ttt gtt 
Phe Val 
150 



tea aca 
lev Thr 

ctc\att 
Leu 
2 

ctg tct 
Leu Ser 
40 

ttg tec 
Leu Ser 

ggg gga 
Gly Gly 

gaa gat 
Glu Asp 

ctg ctg 
Leu Leu 
105 
ccg ccg 
Pro Pro 
120 

ctg aaa 
Leu Lys 



ccg gaa 
Pro Glu 
10 

ttg cag 
Leu Gin 

ttg 
GNi Leu 

egg g^t 
Arg Asp^ 

cgc gee 
Arg Ala 
75 

etc egg 
Leu Arg 
90 

gtt tct 
Val Ser 

gga get 
Gly Ala 

gaa gtc 
Glu Val 



etc gec cgt gat 
Leu Ala Arg Asp 
155 
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ggt gaa tta etc age ggg cgc ace act taaagcgccc ctagttcaag 2384 
GIV Glu Leu Leu Ser Gly Arg Thr Thr 

\ 165 170 
gcttg\taat cgcttgttaa tgcaggcagg taaggtataa cccgagtgtt ttttcgagga 2444 
ataccaaHfc tttcaacaca ataattttct ttaaacatcc ttgctgtcca ccacggctgg 2504 
caaggaactt aaaatgaagg agcacacctc atgactaacc geategttet tgcatactcc 2564 
ggcggtctggVcaccactgt ggcaattcca tacctgaaga agatgattga tggtgaagtc 2624 
atcgcagttt cVtcgacct gggccagggt ggagagaaca tggacaacgt tcgccagcgt 2684 
gcattggatg ccgfctgcagc tgagtccatc gttgttgatg caaaggatga gttegctgag 2744 
gagtactgee tgccaaccat caaggcaaac ggcatgtaca tgaagcagta cccactggtt 2804 
tetgeaatet cccgccfcact gategtcaag cacctcgttg aggctggcaa gcagttcaac 2864 
ggtacccacg ttgcacaW ctgcactggt aagggcaacg accaggttcg tttcgaggtc 2924 
ggcttcatgg acaccgatct aaacctggag ateattgeae ctgctcgtga ettegcatgg 2984 
acccgcgaca aggctatcgcXcttcgccgag gagaacaacg ttccaatcga geagtcegtg 3044 
aagtccccat tctccatcga ocagaaegtc tggggccgcg ctattgagac cggttacctg 3104 
gaagatctgt ggaatgetec aafceaaggae atetaegcat acaccgagga tccagctctg 3164 
ggtaacgetc cagatgaggt cataatctcc ttcgagggtg geaagecagt ctccatcgat 3224 
ggccgtccag tctccgtact gcaggctatt gaagagctga accgtcgtgc aggegcacag 3284 
ggcgttggcc gecttgacat ggttga^gac cgtctcgtgg gcatcaagtc ccgcgaaatc 3344 
tacgaagcac caggegcaat cgcactgatt aaggctcacg aggctttgga agatgtcacc 3404 
ategagegeg aactggctcg ctacaagcg\ ggcgttgacg cacgttgggc tgaggaagta 3464 
tacgacggcc tgtggttcgg acctctgaag\gctccctgg aegegttcat tgattccacc 3524 
caggagcacg tcaccggcga tatcegcatg g\±ctgcacg caggttccat caccatcaat 3584 
ggtcgtcgtt ccagccactc cctgtacgac ttc&acctgg ctacctacga caccggcgac 3644 
accttcgacc agaccctggc taagggcttt gtccagctgc acggtctgtc ctccaagatc 3704 
gctaacaagc gegatcgega agctggcaac aactaageca ccttttcaag catccagact 3764 
agaacttcaa gtatttagaa agtagaagaa caccacaWg aacagcaegg aaccaatgaa 3824 
ggtgcgctgt ggggcggccg cttctccggt ggaccctcck aggccatgtt cgccttgagt 3884 
gtctccactc atttcgactg ggttttggcc ccttatgatg>igttggcctc caaggcacac 3944 
gccaaggttt tgcaccaagc agagctactt tctgatgaag atctagccac catgetgget 4004 
ggtcttgatc agctgggcaa ggatgtcgcc gaeggaaect tcggtccgct gecttctgat 4064 
gaggatgtgc aeggegegat ggaacgcggt ctgattgacc gcgtUgtcc tgaggtgggc 4124 
ggccgtctgc gcgctggtcg ttcccgcaac gaccaggtgg caaccotgtt ccgcatgtgg 4184 
gtccgcgacg cagtgegega catcgcgctg ggaacaaccg agcttgtoga c 4235 

<210> 18 \ 
<211> 171 \ 
<212> PRT \ 
<213> Brevibacterium flavum \ 



<400> 18 
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UJ 

tfl 

is! 



Me\ Ser 
1 

Thr Ai 

Lys Val 

He Asp 
50 

Ala Arg 
65 
Pro Val 

Leu Arg 

Asn He 

Ser Phe 
130 
Gly Asp 
145 

Glu Leu 



Leu Gly Ser Thr Pro Ser Thr 
5 

Arg Gin Ala 



Thr Ala 
20 

x Ser Gin Val Gin 

3 

He Xhr 



Lys Val 

Asp Ser 

Arg Met 
100 
Ala Met 
115 

He Asp 
Asp Thr 
Gly Glu 



Gin Ala Thr 
55 

\yArg Pro Asp 
70 

11^ Ala Arg 
85\ 

Leu Asp Glu 

Leu ArgVThr 

Arg Val GY, 
135' 

Val Phe Val 
150 

Leu Leu Ser 
165 



Leu He 
25 

Leu Ser 
40 

Leu Ser 

Gly Gly 

Glu Asp 

Leu Leu 
105 
Pro Pro 
120 

Leu Lys 
Deu Ala 
GlyVrg 



Pro Glu Asn 
10 

Leu Gin He 

Glu Leu Leu 

Arg Asp Leu 
60 

Arg Ala Tyr 
75 

Leu Arg Gly 
90 

Val Ser Thr 

Gly Ala Ala 

Glu Val Val 
140 

Arg Asp Pro 

155 
Thr Thr 
170 



Leu Asn Pro Val 
15 

Leu Asp Lys Gin 
30 

Leu Asp Glu Gly 
45 

Asp Glu Leu Gly 

Tyr Ala Val Gly 
80 

Pro Ser Glu Lys 
95 

Asp His Ser Gly 
110 

Gin Tyr Leu Ala 
125 

Gly Thr He Ala 

Leu Thr Gly Lys 
160 



<210> 19 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :primer\f or PCR 



<400> 19 

cccgggtttt cttctgcaac tcggg 



25 



<210> 20 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for PCR 



* 




<400\20 

gtcgacaaec tcggttgttc ccagc 

<210> 21 
<211> 24 
<212> DNA 

<213> Artif icia\Sequence 
<220> 

<223> Description of\ Artif icial Sequence: primer for PCR 



in 



til 



<400> 21 

cccctagttc aaggcttgtt a3 

<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



Q 

P 



<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 22 

gtcttacctc ggctggttgg ccagc 



